Background: Discrimination is an important determinant of health inequalities, and immigrants may be more vulnerable to certain types of discrimination than the native-born. This study analyses the relationship between immigrants' perceived discrimination and various self-reported health indicators. Methods: A cross-sectional survey was conducted (2008) amongst a non-random sample of 2434 immigrants from Ecuador, Morocco, Romania and Colombia in four Spanish cities: Barcelona, Huelva, Madrid and Valencia. A factorial analysis of variables revealed three dimensions of perceived discrimination (due to immigrant status, due to physical appearance, and workplace-related). The association of these dimensions with self-rated health, mental health (GHQ-12), change in self-rated health between origin and host country, and other self-reported health outcomes was analysed. Logistic regression was used adjusting for potential confounders (aOR-95%CI). Subjects with worsening self-reported health status potentially attributable to perceived discrimination was estimated (population attributable proportion, PAP %). Results: 73.3% of men and 69.3% of women immigrants reported discrimination due to immigrant status. Moroccans showed the highest prevalence of perceived discrimination. Immigrants reporting discrimination were at significantly higher risk of reporting health problems than those not reporting discrimination. Workplace-related discrimination was associated with poor mental health (aOR 2.97 95%CI 2.45-3.60), and the worsening of self-rated health (aOR 2.20 95%CI 1.73-2.80). 40% (95% CI 24-53) PAP of those reporting worse self-rated health could be attributable to discrimination due to immigrant status. Conclusions: Discrimination may constitute a risk factor for health in immigrant workers in Spain and could explain some health inequalities among immigrant populations in Spanish society.
Background
Discrimination is considered a determinant of health and health inequalities [1] [2] [3] [4] . Discrimination can be defined as one or more members of a socially established group being treated differently (pejoratively) because of his/her/ their belonging to that group [5] . Discrimination may be exercised by an individual, a group of individuals, or by public and private organisations when they fail to attend equally to the needs of groups in less favourable socioeconomic situations [5] .
From a social epidemiology perspective, it is relevant to analyse how discrimination is reproduced along gender lines, through social class or through ethnicity in order to reach an effective understanding of the phenomenon [6] . The immigrant population, which often represents ethnic groups different from those of the native population, is especially vulnerable to discrimination [7] . Immigrant populations face significant barriers in overcoming social and economic inequalities, in part due to institutional racism and other forms of discrimination, resulting in poor health-related indicators [8] .
Scientific research has reported that the lack of a job contract, lack of social support, difficulties in communication, low level of education and cultural identity (cultural mores and values) are factors that may contribute to the discrimination experienced by the immigrant population [2- 4, 6, 9, 10] . In addition, scientific evidence associates experiences of discrimination with worse self-perceived health [11] , a higher prevalence of chronic diseases [12, 13] and mental health problems [14] [15] [16] [17] . In the past two decades, Spain has experienced a dramatic influx of immigrants from other countries. Most of them emigrated primarily for economic and work-related reasons [18, 19] . The demand for non-skilled labour during this time period has meant that immigrant workers, rather than natives, generally occupy the most precarious and temporary jobs, and their access to more qualified positions has been limited [20] [21] [22] [23] . The lack of job mobility, combined with difficulties in financing basic needs and in access to public resources, constitutes a factor of discrimination borne by the immigrant population [9, 24] .
Nevertheless, the extent to which working conditions and job sector have an effect on the relationship between perceived discrimination and state of health has been scarcely explored [2] [3] [4] 10] . In a qualitative study consisting of 84 interviews and 12 focus groups with members of immigrant communities in Spain (Romanians, Moroccans, Ecuadorians, Colombians and Sub-Saharan Africans), we found that discrimination from bosses and other employees, as well as discrimination experienced in daily surroundings, affects the job security, physical health, and mental health of immigrants [7] . It is also important to establish the prevalence of discrimination in immigrants with working experience in Spain and the specific association between the types of discrimination experienced and the health status of immigrant workers. Accordingly, in this study we analyse the relationship between several categories of immigrants' perceived discrimination and various self-reported health indicators in a large sample of foreign-born workers in Spain.
Methods

Design, data collection and setting
This cross-sectional analysis is a part of the larger ITSAL Project (Inmigración, Trabajo y Salud, the Spanish acronym). A 74 item questionnaire was developed with the aim of gathering information on socio-demographic characteristics, migration processes, employment and working conditions, and physical and mental health of immigrants working in Spain (available upon request). The questionnaire was developed based on the results of a previous qualitative study of the ITSAL Project [20, 22] and piloted with a sample of 35 foreign-born workers in order to improve intelligibility and to assess time to completion and internal consistency [25] .
The sample of foreign-born workers (n = 2434) consists of individuals from the countries that send the bulk of immigrants to Spain (Morocco, Ecuador, Romania and Colombia). The survey was carried out in four Spanish cities representing major places of immigrants' residence (Barcelona, Huelva, Madrid and Valencia) [26] . Individuals included in the sample were required to meet the following inclusion criteria: residence in Spain for at least one year, active employment in the country for at least three months -excluding some occupations: athletes, artists, students, business executives-and adequate Spanish language abilities sufficient to participate in the interview. Foreign-born workers with Spanish citizenship or those married to a native Spaniard were excluded. Quota sampling methodology [27] was used for each sample, with a quota set by nationality, gender, and area of residence in Spain. This strategy was used in order to obtain statistical data for each group of immigrants. All selected individuals meeting the inclusion criteria were invited to participate in the study and were provided an informational letter explaining their rights and guaranteeing individual confidentiality. Participation was voluntary, with consent implied by the decision to complete the survey.
Face to face interviews were conducted from April to June 2008, with a 55.8% response rate. Surveys, which lasted an average of 30 minutes, were conducted by trained interviewers who made contact with immigrant workers through organisations that work with immigrants, as well as through posters and direct recruitment in a variety of locations such as local stores, metro and bus stations, telephone centres, and markets in immigrants' neighbourhoods. Interviewers received training with the questionnaire and survey techniques prior to the fieldwork in order to facilitate their interactions with immigrant populations [25] .
The study protocol was approved by the Ethical Committees of the participating institutions (University Pompeu Fabra of Barcelona, University of Valencia, University of Huelva, University of Alicante and Trade Union Institute for Work, Environmental and Health of Madrid).
Variable Definitions
For the purposes of this study, perceived discrimination was determined by answers to the question: "Have you ever felt discriminated against?" (Yes/No) with 12 nonexclusive alternatives of response: when looking for a job, for being an immigrant, because of nationality, on the street (or in public spaces), for being undocumented, by the boss, by workmates, by public and private institutions, at the workplace, due to modes of dress, because of sex/ gender, and on the basis of physical appearance or skin colour.
To evaluate health status, certain physical and mental health indicators were used separately: 1) self-rated health (How would you rate your current health status?) was categorized as good (good/very good) or poor (fair/poor/ very poor); 2) mental health (as assessed by the 12-item General Health Questionnaire; responses scoring > = 3 were classified as poor mental health) [28, 29] ; and responses to the question: Have you ever had some of these problems: 3) musculoskeletal symptoms: muscle and/or joint pain, tingling, loss of strength and decreased sensitivity (yes/no); 4) headache (yes/no); 5) stress (yes/ no); 6) insomnia (yes/no); and 7) anxiety (yes/no). All health questions referred to the year prior to the survey. Information on self-perceived health status in the immigrant's origin country was collected in the same way as self-rated health. A new variable was created (change in self-rated health) according to responses concerning selfrated health in Spain and self-rated health in the origin country (no change-improved/worse). We assigned different scores to each variable (0 good; 1 poor). If the measure of the difference was 0, it was assumed that there was no change, and if the difference was -1, it was assumed that the situation was worse in the host country, and finally if the result was +1, it was assumed that the health situation was better in Spain.
Other variables were included in the analysis as possible confounders: age (< = 24, 25-34, 35-44, 45-54 and > = 55), occupation (manual: those working in service industries, agriculture, or construction; non-manual: professional and the like, government and business managers, administrators, and sales persons), education level (1) without studies/primary or elementary school; 2) secondary: high school, and 3) university and post graduate studies), economic activities (agriculture, industry, construction, services), origin country (Ecuador, Morocco, Romania, and Colombia), length of time in Spain (< 2, 2-6, > 6 years), and legal status for residence and working in Spain (undocumented/documented). Self-perceived health status prior to arriving to Spain (good/poor) was also considered as a potential confounder.
Data analysis
We regrouped discrimination items into several categories by means of a factor analysis [30] . After testing 1, 2, 3, and 4-factor solutions, the research team decided to use a 3-factor solution, considering the types of discrimination established in the literature of the topic (table 1) . Initially, the variables related to discrimination (the 12 non-exclusive alternatives of response) were checked to ensure a statistically significant correlation by means of matrices and associated p values, and we found that all variables were correlated (p < 0.0001). The Bartlett's sphericity test was used to confirm the study's dependent variable, with a value of 0.932 and a p value < 0.0001; this confirmed that the factor analysis as a method is appropriate. Finally, the extraction method used was through principle component analysis using varimax rotation. Once the correspondences in the answers to questions about discrimination had been observed and the scores were obtained in the final matrix (Table 1 ), the answers were categorised into three types of discrimination: 1) due to immigrant status (items 1 through 5), 2) due to physical appearance (items 10 through 12) and 3) relating to the workplace (items 6 through 9). These categories were not mutually exclusive (One person can perceive more than one type of discrimination).
We used logistical regression to measure the relationship between the three defined types of perceived discrimination and each of the health outcomes of interest, first in a crude analysis and then adjusted to account for possible confounders according to previous literature [2 -4,10] . For these analyses, we used a model which includes all the confounders mentioned, and we show the complete adjusted models. Results were recorded as odds ratios (OR) with 95% confidence intervals (95% CI). Finally, the estimation of possible cases of change (worsening) in selfperceived health status attributable to the three defined types of perceived discrimination mentioned above was made by the population attributable proportion (PAP), expressed as a percentage, by the following expression [31] :
Where Pe represents the prevalence of people perceiving each discrimination type and the OR are those obtained from logistic models. Confidence limits for the PAP intervals to 95% were made using a substitution method [32] . All calculations were computed using SPSS 17.0. Tables 2 and 3 show the distribution of the three perceived discrimination groups defined in the sample (n = 2434) according to socio-demographic characteristics and health outcomes. A total of 57% of the participants were male, and 65% were younger than 44 years old. The majority had documented immigration status and worked in manual occupations in the construction and service economic sectors. A total of 51.2% of the interviewees had completed secondary levels of education. The majority of those interviewed had been in Spain for 2 to 6 years. A total of 94% of subjects reported their health status as good in their country of origin. 75.4% of participants reported at least one type of discrimination. The most frequently reported category of perceived discrimination was due to immigrant status (72%). Moroccans reported discrimination of all three types more frequently than immigrants from other countries. The most frequent health problems among participants were headache and stress, and the highest frequencies are observed among those who report discrimination related to their condition as immigrants.
Results
Workers reporting discrimination were at a significantly higher risk of suffering all of the health problems analysed when compared with those not reporting discrimination (Table 4) . These results were adjusted for all of the variables considered as possible confounders. Workers reporting workplace related discrimination were more likely to report self-perceived poor health (aOR 1.93; 95% CI 1.54-2.42), and more likely to report poor mental health (aOR 2.97; 95% CI 2.45-3.60). Furthermore, the population reporting discrimination due to immigrant status was more likely to report anxiety (aOR 2.16; 95% CI 1.64-2.83), and more likely to report insomnia (aOR 2.15; 95% CI 1.61-2.86). The category of discrimination based on physical appearance demonstrated the weakest association with physical and mental health indicators (Table 4) .
Finally, Table 5 shows the calculations of population attributable proportions for reported worsened health of immigrants in Spain as compared to their health in the country of origin. Workplace related discrimination shows the strongest association with a decline in perceived health (aOR 2.20 95% CI 1.73-2.80). In addition, 40% of cases reporting worsening in self-perceived health were attributable to discrimination due to immigrant status, 37% of cases were attributable to perceived discrimination related to the workplace and finally 15% of cases were attributable to the perceived discrimination related to the physical appearance.
Discussion
A high percentage of immigrant men and women in the study sample reported perceived discrimination, associated mainly with their condition as immigrants (after adjustment for potential sociodemographic and occupational confounding variables). However, sizeable segments of the population experienced discrimination due to physical appearance and related to the workplace. All three types of discrimination are associated with worse indicators of self-perceived health and with a decline in health status in Spain compared with health status in the country of origin.
The prevalence of perceived discrimination in our study is greater than that of the first survey on discrimination [33] carried out in a sample of immigrant populations in Spain in 2000 (characteristics of the participants were similar to those in the present study). The 2000 survey observed a perceived discrimination percentage of 19% in health institutions, 22% in public institutions (27.5% in current study) and 44% when looking for work or when at work (48.2% in current study). The values are also higher than in another study on discrimination carried out in 2002-2003 in minority ethnic groups in Spain [34] in which the discrimination reported by participants was 40% when looking for work or when at work, approximately 25% in public spaces (46% in current study), and 20% in institutions. These differences could be explained by the fact that the subjects in our sample have an increased time of residence in Spain.
A statistically significant association was found between discrimination type and the indicators of self-rated health. Scientific literature has shown that perceived 24 .6% of the participants reporting no discrimination and 75.4% reporting at least 1 discrimination event (or one type of discrimination). c According to the literature and considering the results, the research team assumed the item "looking for a job" as a factor prior to the job experience in Spain and more related with the factor 1 (immigrant condition). In the case of the item: "For public and private institutions", it was grouped with the workplace related discrimination items because in our previous work we have noted that public and private institutions such as trade unions, organizations that work to defend workers' rights, and government institutions that manage the legal situation of immigrant workers often have a direct impact on the workplace conditions of immigrants. (Factor 3).
experiences of discrimination have a negative effect on the health of people affected. In this sense, studies conducted in various countries have found associations between discrimination and mental health [35, 36] , physical health [37, 38] and access to health-related services [39, 40] . In Spain, two recent studies have observed that the perceived discrimination due to belonging to a certain social class, gender or ethnicity, among other causes, is associated with the affected population's poor physical and mental health [41, 42] .
The findings of this study are consistent with the existing literature on the subject [2-4,10]. The probability of reporting poor health was found to be similar to that of another study carried out with an immigrant population in the USA, with certain characteristics that were comparable with our study [43] . The association found regarding perceived discrimination and poor mental health coincides with similar studies on immigrant populations [15, 44] . Furthermore, the perception of discrimination is related to the perception of specific health symptoms, such as stress [45] , depression and anxiety [14, 16] , and sleep disorders [46] . The perception of this symptomatology in immigrants has been explained in the literature as the Ulysses syndrome or chronic stress syndrome [47] , and it is expressed in men and women dealing with pain resulting from the migration process, for example, grieving the loss of contact with the family and the culture of the origin country, and the difficulties related to integrating at work and in society in general [48] .
Everyday discrimination -which refers to general experiences of discrimination that occur on a routine basis-is correlated with health conditions, specifically in the workplace, after controlling for social factors [49] . In addition, certain types of discrimination may be more frequent in immigrants with more time in the host country, perhaps due to the accumulation of stressors or other factors related to social conditions [50, 51] . This may be due to differences in specific working conditions of the collectives investigated: Immigrant workers express instability in contracts, difficulties in relationships at work and some characteristics of precarious work and employment [25] . In addition, differences in sampling strategies as well as inclusion/exclusion criteria of study participants and measures of perceived discrimination should be noted in comparison with previous studies [33, 34, 52] . The existence of difficulties in accessing the job market, holding jobs of a low qualification despite meeting or exceeding the level of studies required [7, 25, 53] , being subjected to conditions of job-related and social precariousness [23] and high temporality, or the absence of contracts for workers that do not have legal status [22] may also play an important role in perceived discrimination and subsequent health outcomes. Although there may be a process of selective migration of healthy people to host countries -sometimes referred to as the healthy immigrant effect-, the social conditions to which immigrants are subjected in the host country may be related to their decline in health compared with their state of health in their country of origin [25, 54] . These factors could explain the temporality of the healthy immigrant effect as the immigrants spend more time in the host country (the health profile in immigrants with more time in Spain is similar to the native population in similar social classes) [55] .
It should be made clear that one of the strengths of this study is that the methodology and informationgathering tools were carefully designed by means of previous qualitative research and the pilot study before the application of the questionnaire. This multi-method approach permitted improving the knowledge of characteristics related to the migration process and to the employment, work, and health conditions in the immigrant population with experience in the labour market in Spain.
However, in interpreting the results, it is important to take the study's limitations into account. Even though the study focused on important immigrant groups in Spain, the non-random sampling selection makes generalising conclusions about the population of immigrants in the country difficult. This is a common problem in investigating an immigrant population. This study obtained a response rate of 55.8% (similar to other research conducted on immigrant populations) due to difficulties in recruitment of participants and the fact that certain immigrants (for example, the undocumented) may be reluctant to take part in the study. The Spanish language requirement within the inclusion criteria for this study means that the sample may focus on a subset of immigrants who are already more acculturated than those who do not speak the language. For this reason it is important to study the associations indicated in this study in other immigrant groups living in Spain, especially those who do not speak Spanish. Another limitation of this study is the fact that it was carried out at the close of a robust economic cycle in Spain, which included important changes in the labour market. It is possible that this situation could result in differences in immigrants' perceptions of their general situation in an environment where many immigrants are increasingly excluded from the labour market [56] .
Furthermore, the indicators studied were based on the interviewees' own perceptions of discrimination, and individual understanding of what is meant by "discrimination" is likely to vary depending on socio-demographic and other factors. For instance, in some cases, immigrants' responses to the question "Have you ever felt discriminated against?" present particular problems as we don't know whether they refer to other experiences of discrimination that occurred in their country of origin. Nevertheless it is important to clarify that most of the questions of the survey refer to the time spent in Spain and the primary or most recent job. In general, it is difficult to measure discrimination [57, 58] , and therefore research methods are based on the immigrants' own experiences in a specific context, as occurs in other studies [2-4,10]. 
Conclusion
Despite the limitations, this study helps to characterize the relationship between discrimination, immigration and health, and identifies health indicators that could be useful for measuring the effect of self-perceived discrimination.
Evidence from this study contributes to establishing causality, although a cohort study of foreign-born workers (as suggested) would provide stronger evidence of such causation. New hypotheses could emerge from other methodologies and further research would aid in establishing how certain associations are affected by contextual indicators regarding discrimination and health in Spain. Complementary analyses are currently being carried out focused on the impact of the economic crisis on immigrants in European countries and particularly in Spain, as economic changes have likely impacted the employment, working conditions and health of immigrants. Identification of the root causes of inequalities is necessary in order to act on their determining factors, perhaps through social policy mechanisms.
